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S« ^7fl^ ^-71 B]^Jlf ^oj-efl^ #^^§^71 3*} 

^ ^7] 4^7fl^1 ^5^^ #^T=HI 4^7fl^l #^ B^7.1^: ^ ^7l ^> 
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°H*]^!H{ Image sensor with clamp circuit} 
£ la-b ^2fl^ CMOS olTj]^^^ ^JflaMi 

£ Ictt ^Bfl^l ^5r^l Bfl^ ^-o] 7J-*V wl^^^-nflo^ c^g}-^ ^33. 

21 : ^l^^ll ^ 

31 : ^^Ir/^SZL ^^71 

32 : <?]tf|Ei 

33 : *fll i^H 1 
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34 : 42 ±*} 

^tiJr^^-S., ojulxl^lAisf ^^-(Optical imaged ^7l ^l^S ^A^lfe- «> 

5.*Hdi*l-S.*1 , ol^ ^V^^KCCD : Charge Coupled Device)^ 7fl7fl^ M0S ?W 2fl X\ &\ 7} *\ 

£- Bfl-f e^*V ^O.^ 7fl^<H7> 7fl2fHBH 7^E)J7 0]^£|^ ^-OH , 

CMOSCComplementary M0S; °lsr> CMOS) *\]o] s]^. (Control circuit) ^ ^Jl^s] 

^.(Signal processing circuit)!- ^^sjSS. A>-g-^ CMOS 7)^-jr <>l-g-*H s\-±^^ M0S 

H^l^f- nVl-Jl o]^>c^ *>3]l*Hj #^ (Output )-§- 3#*Rr a o V ^# *fl-g- 

tb^, °H*l4JH^r *\}2i ^ ^ D )^*v ^oj.(0ffset voltage)^ 

^tb al^ 4€ ^(Fixed pattern noiseH 0^^- -H^ sflli JitfwM 

^sfl o]p1^^i^^ tifll^ z}- ^oflAi ^Ajj A]^( Reset voltage signal)* HJI r-flo] 

^ ^JKData voltage signal )« 9^ ^ n. x}^ ^f>\±z (Correlated Double 

Sampling; *}*} CDSef ^) 7}*£-& A>-g-^l-cf. 
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<ie> £ lafe I7fls1 i£cfol^.c( PD) ^ 47fl ^ M0S e^ae^s. CMOS °H*1 

^^(Unit Pixel)* 5.*ltr SlS^i, U-fr ^©V ^^r* >$^*Kr 
££cf°l^(PD)ollAi ao>^l #*!*}* iiS-(FN)S. £^*}7l ^ H^H^^ 

^(Tx)sq-, €*Hir *5L*g /fl^^ *^ 2-1 

^)A]7l7l ^tb el^J H^l^i (Rx)2f, ^3) ^^-71 (Source Follower Buffer 

Amplifier) <3^8r *rfe -El&Mii H3i*]^EKDx), ^ ^ $ (Switching) 
(Addressing)* ^ *r ^ ifi^B H^]^(Sx)S. ^^4. 

<17> ol^*V #3 3^5.-^ °i<H^ CDS #*?H ^Itb #3^^ Cr-S-^r 

<18> 7>. Tx, Rx, Sx* ojufl i£t^ol^c(p D )^ ^ ^BlH^r. 

<19> q-. ^-^^(Photogenerated Charge)* tf&Q 3LMcMiL.E.(PDH S.^rCf. 

<20> t\. 2^ o] b| zl ell Integral ion) -f °fl eH-^a]^ ^=(FN)* l* r 
El^(Reset) ^1^14. 

<21> Sxl- ^1-^1^ ^3^* ^AlflCf. 

<22> d>. fefl »W Source Follower Buffer)©! Dx^l #^©KV1)* ^Rl*Hr «>, ©1 

^ *5.^ i^E=(FN)^ ^ ^s|-(DC level shift)* ©-MW. 

<23> w >. Tx* EH-^ Aj^lcf. 

<24> a]-. ^^Rr i^E=(FN)S -Sr^^cf. 

<25> o>. Tx* Q-SLS. A)^lcf. 

<26> *h Dx^l #^^«y-(V2)* ^^tf. 
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1020030002189 #^ U*}: 2003/10/29 

<27> #^a1^(V1-V2)^ V14 V2 Afojo) <£o]X\ ^-^} ^a^H f 

^o]^(Noise)7> aflafl^ ^ Ajzi^ €4. ^s^tV «j-^o] *}^<jV CDS^14. 
<28> «7>' ~ '*>' <JHW=h ^, S£4°1^-^(PD)^ 4^01)^ ^ 

<29> S. lb^r £ laofl #Hfl^ ^s^ofl ^*!r , # 

S^ltb £^°.3. f sl^^ls^- ^}o)b\ <&3LS%si\ x}o)7} ^t!r #3 (pure 

pixel signal)^ 5= Alt!: ^ojcf. 

oo> ^^l^l^(Reset)^ 3^ (Rx)7> o^ofl s.^^ ^=(FN)^ ^ 

o,coflA^ ^-^^7> iiJELS. ol^ofl Afls.^^ ^jel^, ^ AlJLiLt} 3" 

^ €<a-&# ^ sa^-a- s. ib« %^*>^ ^ sa^. 

<3i> £ lcxr £ la^l #2fl3 ^s^ofl Efl^4 ^-f , # 

Sls^M iEAl^ E) ^ a] JL (Reset )2] efl^^ c-flojEi (Data)^^ *r°l7r 

^t!r ^skM #^( pU re pixel signal)^ ^ ^ ^ H^SSl^l, zi ^o] 7 > nln]^ 

<32> oi^oi b^a]^ efl^sf ^5}-^^ 41 *|) ^llLVs] ^H-s. ol-g-^ *]-g~g- 

19-7 



1020030002189 #<3 <H*}: 2003/10/29 

<33> Eflo^ £o] %Qo]] o} d )^aji^ 7 > H^^-<0^(Reset)2l- cflolEi 

*lJ:(Data)sl x\o} 7 } u)*)^ o]o.6\) cfl^fl 4^4 £4. 

<34> ^ol^AWS.^ ^^-oflAi ^ H€*l^(Rx)« ^ )tJ=(FN)» S] 

3G*1?1 , ^SM: °lt »H^(^£Al)ofl T^^cf. °H, ic=^r £ 

<35> Bfl^ ^ ^ ^)*HH^ 5£s4 0 l-$-^°ll^ #3*}7}- lH]*Hr % ^l^^l 

£ ic— °fl s. °<f^ #3*1-7}- iH^tK sflM-#^ ^2= <*M PN 

<H #3*V# 1^*Rr ^^>14. 

341 *\s.&-jr ^, 3^3<a-(Vdd)^ ^-^H ^<y.^ 

<37> ^^- ( 5]/j)All7} °}z>}3. 5]^ -#3HH5i cflo]B] ^Ul^ 7^ -fj-A> 

<38> nJ-eM, CDS» °l-§-*Rr oln]^]^^^^ ^S-^ofl ^^c. ^ 
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<39> ^7l2f ^5fl 7l#^l n^}7] 31 *\]<£& -g- ^ , CDS ##^1 1^1 



<40> ^-71 S-^^- ^^}7] 31 *H ^ t-^^r, #315)-^ ^^-tlS^ ^S.o\] St\& 

^^H, #71 Sl^^lSfif #7l C-Ho]E} Ajif ^ #^€r}^ 4^7fl^ #71 E^Al 

Jl* ^d^lls #^^*>7l 31 *M #71 4^7fl^ ^SfiSl f^^H 

4^7flSl #^ B^^l^Ei: * ^71 4^r7flSl #^3§ E^xl^Bl^ TflolH *)H*Rr 

ifl^7M Jl^A]^ , Eflo^ 7j-*V ^-i- 7 >^1 2^17} si- 

's #011 ^Tfl M-Efu)-— ^l^m 3* 

* -§-°l*>7ll <r ^5.3- #4*1 ^^*>7l 31 I^Sl 7># tiV^tb -g*l<4| 

<4 3> £ 2a-er ^ ^ <^aHH #^5. 33.(20)7} #^^1 o] n^l a} o} 
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^IM" ^Ji^ *T &<H Bfl^ -^ 7 > ^Kg. ^ oj^. 

i£4°l-2-^L(Photo Diode)**, iS^f oj^c (po)ofl^ sof7j ^-^*># s-s.^ i^=(Floating 
Node)5. -gr^r'l SSB^^ B^^^e] (Tx)^ ; €^Rr i^(FN)£] 

Bflf^H s-s^ i^EL-I- E)^H 71 7) e^J B^^lr^Ei (Rx)fif, #S 

^ ^ ##7l (Source Follower Buffer Amplifier) ^ibg- -5}^ B.e}o)w B31*1^bKDx) ( ^ 
^^H 1 (Switching) q*k£. <^efl-^ (Addressing) -8: ^ ^ ^H^. ^ ^ejie B^I^bKSx) 

2L*h £ 2a<>ll^ ^o] i=HH3^M it^^H ^5.(20)7} £Al 

5^31 2)^(20)^ H^liEi (Clamp Tr)^ 3^2:^(21)5. & 

4. H^l^E^ ^^.i(Source)^ ^sMi^ #^^ofl <g^s]Jl IL$}<£ (Drain)^r # 

TllolB(Gate)^ €^^(21)^ #^ofl <£%s)o] o^. ^ 7 jAi = 

^^^-(21)^ olcl^l^A| ^ofl ^-^cf. 

<£^£<$ °)f>}3. ifl5]7H ^Tfl^ *H f c-flolE^ AlJrS. ol_g. ^3}-^} 

&xr4. SflM-*>^ 31 o] Ei a] 3^ ol- ^-f ofl^ ^<y- 2l ^«. (21) o| ^^o] ^^ell^o] S)o] ^ 
^— B^^l^E^}- ^^X] nfl§-6]cf. ^^^^-(21)^1 ^o\] C}]«flAi^ ^*Vcf. 
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*\A ^ ^^Mlfe °M*14H7> #* ^-O-ofl 

<48> olD)*1^7l- ^ £E*r #* -figofl o^ig ^ o.^- ^ M-ip^ A]JrS. ^ o_ 

cfji 7>^s:>ji, B^^l^E^ ^(threshold voltage)^ 0.7 volt ^ 

= H^l^S] ^SL+ B^*]^^ TIME ^<y-^c} cfl^ 0.7 volt $5. ^ 

^(Sx)^ E^liE^ ili7} i^=l(Node 1)^ ^^--8- H 

^xl^E^ TflolH 0.7 volt ^ 5Hr ^3^1 o}u)eh B€*1^7> 

<51> Sfl^hS, Si H^l^Ei(Rx)7|- Q-&S\o] #j£.tg &<&°-S. ^^S)^, 

^l(Nodel)^ ^ 3M- nfl^-cHl H^*1^7> ^^i}*) ?>^Cf . 

<52> o}sf ^ofl, 0lDl^AflA^7> Efl<y=azf ^-O] 7J-* ^ofl ^-Mfe- §b«s B^fl^li 

4 2th 
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<53> o]Q £o) #3l*Hl ^Sfl^i 1-5.^ 3.7)) 7fl 

Al ^>^lcf. uJ-bH #^5. H€^1^B^ ^ojE #<go] ^j=l£] ^oj-ittq. 0.7 volt °1 

<54> olofl, B^l^E-l^ 7fl°lH ^^^1 ^S^-^l 145} #^5. H^l^o) # 

&^W) 3^3], B^^l^o] ^olH ^oj-o. ojo^ ^^ 7 >^?11 ^ ^ 

^AHHHfe 4 bit °l rqxll- fe«2 H^l^E^ TflojE ^^J"# 

<55> ^, H^^liE^ TflolE ^Tg > ^^jj Ajjr.£ ^1 3 <H ^ 

<56> ^ H^l^ ^ TflolH ^1^, ^ AjjLS. ZL i&# tH^tII ^ 

<57> £ 30. E^]^o] Til olEofl <£;g^ ^Vrgo| o^^oflofl tc|-s ^^S^-f- 

(21)^ ^-g- 5LA)4n oj^c-fl, ^<a-S^^(21)# ol-g-*}^ #e»sx H^l^E^ TflojH ^tf 
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°1S Sltf-fr S^SM 3*fl 4 <y^-g- «lo> ^^o. ^*Kf D/A ^«:7l(31) 

2r, D/A ^*7l (31)^4- e^^]^ e ^ tHoIh Aj-ojoj] ^sq^ el^«l-(Read 

Control) ^!JLo)l <4Sr 7]] sfl ^ ^fl 1 ifl^J ^(33)^, E| = ^-H*(Read Control) ^ 
^^■o> Hl^sH #^*V^ ^1^^(32)^, ^1^4 #^5. H^^^Hioj t]1o1h Afolofl ^4^5] 
o] ^y] o]a]Ei(32)^ tcH^T 7fl3fl5l^ *fl2 ^3 ^>(34)S. &i=t. 

<59> -S- ^ o] <^AHHA-^ D/A ^«"7loll <y^£]^ 4 tilBSl T^l^m ol-g-^c^ 3. 

H^|±E1^ 71Mb #<SM- S^^^^-M-, t\ wlH^» D/A ^€-7]# oj-g-*} 

^ H^l^E^ TllolB 2:^ ^51 2}^. 

<60> o)Q go] ^S^Jf^ ^*M: rf^-jz}- ^-cf. ^ #b»s H^l^Ei 

°ls1tr -S-^ E]^^B# o]^-^ ^cHtr^-. 

<61> E^iAlJLl- ol^. ^o.6\)^ El^H* ^1S7> %^S\- S\jL, cfl o] ej A]S# ^ofl 

^ ^15.7} til^S}- ^Cfj7 51=^1- ^]JL7> %^5r€ ^-Mtt *fll 

i7>(33)^ ^iTfl ^2 4l7K34)^ I^Tfl ^Cf. 

<62> 14^, D/A ^7) (31)^ *U ^*}(33H1 ^^B S^l^S] 7l] 

<63> o]9\- *Yt&o\], E]=^# ^1S7> til%^SHel ^-fOflfe- afll i^H 1 4l7>(33)^ I^Tfl £] 

Jl ^12 -^3) ^}(34)^ ^Tfl S\ILS-, ^^)^o) B^l^Ei^ TflolHS. 
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— °} , ^l(die) A>o]^ofl o^kg. ^l^o^s. 3^3] ^ &7fl *M 7> 



Bfl°^^7> ^711 « 0 >*m ^ o>qe1-, ^°c^ gM* 
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[$^* 1] 

M >N ah^o} ^sj-^ <H3H» #_ob} ( ^-71 ^flateial sl-jfl-tfi^ #4ljrofl sitT 

2] 

*)1 1 %H1 5fl<H*1. 

3*1 fJ: °J^^> ^<a-^# t^*Kr D/A ^«-7l; 

A oM D/A ^«r7lSf -f-BJjK H€*1^13 TllolH *1-°H ^^£)o^ ^o^jrofl uHq- 

*Hi *1H*JJ:« <%n^o\ av^^H #3*Kr s 

^12 ^} 
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3] 

*D 1 %H1 Sl^H, 
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[S. 2b] 
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